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(71) We, DYNAMTT NOBEL AKTIEN- 
GESELLSCHAFT, a Gennan company, of 
521 Troisdorf, near Cdogn^ Gennany, do 
hereby dedare the invention, for vdiich we 

5 pray that a patent may be granted to ns, 
and ±e method by wbdch it is to be per- 
fonned, to be particulady desciibed in and 
by the following statement: — 
This invention relates to a process for die 

10 preparation 1,2-didiloroediane, 

U is known that 1,2-dichloro^ane can be 
pr^Kired by introducing chlonne and ethylene 
m equimclar quantities into a suitable liquid 
medium (for example l32-dichloroethane itself) 

15 contained in a leactor, in die presence of a 
halogen transfer agent (for example iron 
chloride). The inert gases introduced with 
die dilonne gas and die hydrogen chloride 
formed by a secondary xeacdon leave die zeac- 

20 tor as a waste gas. This waste gas oootains 
a quantity of unreacted ethylene. This quan- 
tity of ethylene aldiough it may only amount 
to as litde as S% by wei^t die ediylene 
used, dq)ending upcm die vroiidng condi- 

25 dons, is still d considerable dgni&ance so 
far as the economy {£ die process is con- 
cerned. It is not posdble to reintroduce the 
waste gas into the reactn: for furdier reacdon 
smce normally it only contains from 30 to 

30 at most 70% by vdume of ediylene because 
rf die presence of enriched inert gases, CO^, 
Ns, O2 and other gases. 

According to the present invention, there 
is provided a process for the preparation of 

35 1,2-dichloroediane, which comprises passing a 
gas comprising^ etbjdene upwidly mrough a 
reactor containing a packing material against 
a downward flow of liquid 1,2-dichloroethane 
having free chlorine dissolved therein, 

40 whereby the ethylene and chlorine react to 
form 1,2-didiloroethane. Hie gas comprising 
etJij^ene can be, for example, the waste gas 
comprising unreacted ediylene emanating from 
the known process for tne preparation 1,2- 

45 dicUoroediMie described abov^ thereby reduc- 
ing the loss of ethylene. The liquid medium 
in the known process is preferably 1,2-di- 
chloroediane, in wfaicb case part of die 1,2- 
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dichloroediane obtained from the reactor con- 
taining the packing material can be returned 
to the other reactor for use as die liquid 
medinm. 

For a better understanding of die inven- 
tion, and to show how the same may be car- 
ried into effec^ reference vrall now be made^ 
by way of exmnple, to the single Figure of 
the accompanying drawing, which is a sdie- 
matic represemadon of an instaUadon for the 
preparation of 1,2-dichloioediane. 

Referring to the drawing, chlorine and ethy- 
lene aro introduced through pipes L5 and 
L6 into a main reactor Rl containing liquid 
l,2-dichl(Hoediane in which they react to form 
132-didiloroediane. The waste gas horn the 
main reactor Rl is delivered through a pipe 
LI into an after-reactor R2 in ^ch it comes 
into contact with a stream of liquid 1-2- 
dichloroethane which is cycled dirough the 
after-reactor R2 by means of a pump P and 
\yhich is mixed at a with the requisite quan- 
tity of chlorine. The ethylene present in the 
waste gas, e.g. in quantities of up to 70% 
by volume, is reacted until less than 5% 
by volume of ediylene is left in the residual 
gas vMdi is removed throu^ a pipe lA, 

If necessary, the cyded 1,2-didiloroediane 
can be coded by means a condenser K 
so diat die reaction in reactor R2 is gener- 
ally carried out at temperatures of from 20 
to SO^Q and preferably at temperatures of 
from 40 to 60®C The pressure in reactor R2 
is preferably atmospheric. 

The after-reactor can be in the form of any 
dosed vessd provided with the aforemen- 
tioned pipes, for example a steel tower or 
tube. ^ The after-reactor contains a packing 
material, e.g. Raschig rings, glass balls or 
iron rings. 

The quantity of chlorine introduced at a 
is preferably not bdow die stoichiometric 
miantity required to form 1,2-diciloroethane 
6om Xylene, although it can exceed the 
stoichiom^c quantity, for example by 10 
to 15%. 

After reaction with the ediylene present 
m the waste gas, the ddorine-containmg 1,2- 
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didiloFoediane used as a reaction medium has 
too hi^ a chlonne content for ccmventional 
purification^ the cbloiine content usually being 
fcom coot to 025% by weigjit> more usu- 

5 ally from 0.05 to 0.18% by yjm^it Accord- 
ingly^ the chlonne-containing l^-diddoio- 
e£ane whidi is not required for recycle is 
preferably returned to die main reactor Rl 
tiux>ugh a pipe 12, Its relatively hi^ ddorine 

10 content does not present any difSculties in 
die reactor Rl because it can be compensated 
for by a corresponding reduction in die normal 
supply of dilorine. 
In addition, die introducticm of chlorine 

15 into die mam reacted Rl can be tiirotded to 
sudi an extent tiiat hardly any escess ddcxine 
can be detected in the crude of 1,2-dichloro- 
ediane leaving die main reacti^ Rl tfaroi^ 
pipe L3. For esample^ the stoichiometric 

20 escess of Xylene with respea to dilorine 
fed to die main reactor Rl by pipes L5 
and L6 can be from 2.9 to 7.4%, preferably 
from 35 to 6S%. The resulting increas- 
ing ediykne content of die waste gas leaving 

25 die main reacted throu^ the pipe LI doz2 
not m a tter because, in accordance with die. 
icKvention, it is reacted in the after-reactor 
R2 to form 1,2-didiloroethane. The waste gas 
delivered durough pipe LI usually contains 

30 from 10 to 70% by volume ethylene, more 
usually from 30 to 60% by vcdume of ethy- 
lene. 

In order to be able to carry out die process 
widi maximum economy, it is best continu- 

35 ously to measure the residual ediylene con- 
tent of die residual gas leaving the after* 
reactor R2 through die pipe L4 by suitable 
mediods, for example by means of an infra- 
red spectrograph. Addition of chbnne at a 

40 can thus be controlled on die basis of the 
results obtained. In this way, it is possible 
for example to react waste gases containing 
from 10 to 70% by volume of ethylene with 
l,2Hiiddoroediane containing from 0.1 to 

45 0.6% by wei^t of dilorine in a yidd that 
is extremdy high for a liquid phase reaction 
and, in spite of diis, to obtain a 1,2-didiloro- 
ethane substantially free from ddorine as the 
reaction product. 

50 The invention will now be illustrated by 
die foUowiDg ExamplesLy wherein the app£t- 
ratus described above widi x^renoe to die 
drawing VTas used. 

EXAMPLE 1 
55 A VTaste gas of the following ounpositicHi: 

3.6% volume of HQ 
20.5% by vdume of CO2 

Oi% by vdume of 00 

3.6% by volume of l,2^diloroethane 
60 11.8% l^ vdume of N2+O. 
60,0% by vdume of edijdene 

issuing from reactor Rl at rate of 170 m'/h 



was introduced throu^ the pipe LI into the 
after-reactor R2 padsd with Rasdiig rings. 
In dus after-reactor, the gas was contacted 65 
countercarrendy at 50 to 80^C whh 873 
metric tons/hour d liquul 1,2-diddoro^ane 
having dissdved dierem 035% by weight of 
free ddonne. After reaction widi die waste 
gas, the 1,2-didiloroediane still contained 68 70 
ppm of free ddfHine whilst ib& residual gas 
leaving the after-xeactor R2 through the pipe 
L4 had the fdlowing composition: 

53% by vdume of HQ 
35.0% by vdume of OO2 75 

0.6% by volume of CO 

2.9% by vdume of 1,2-didiloroediane 
53.8% by vdume of Ns+Oa 

2.4% by vdume ci ethylene. 

The excess l,2-<lidiloroethane formed was 80 
removed from the circuit before die condenser 
K and introduced into the reactor Rl at its 
lower end. The 1^-dichloroethane leaving the 
reaaor Rl throu^ the pipe L3 had a residual 
content of free dissolved dilorine of only 21 85 
ppm. 

EXAMPLE 2 
A waste gas of the fdlowing composition: 

2.7% by vdume of HQ 
15.5% by vdume of CO2 90 

0.5% by vdume of CO 

2.6% by volume 6£ 1,2-dichloroethane 
19.7% by volume of Na+O- 
59.0% by vdume of ediykne 

issuing from Reactor Rl at a rate of 280 xrr^/ 95 
h VTas introduced into the after-reactor R2 
throu^ the pipe LI. In the after-reactor R2, 
the gas vras contacted counter-currendy at 
50 to 80°C. widi 100 metric tons/hour of 
liquid, 1,2-dichloroetihane having dissolved 100 
dierein 0.5% by weight of free chlorine. After 
reaction with the waste gas, the l,2-^d3loro- 
ethane still contained 57 ppm of free chlorine 
vfbSlsx, the residual gas leaving the after-reac- 
tor R2 through the pipe 14 had the fdlow- 105 
ing composition: 

4.0% by vdume of HQ 
303%, by volume of CO, 

0.6% by vdume of CO 

2.2% by volume of 1^-diddoroethane 110 
58.4% by vdume of Ns/Oa 

43% by vdume of eth^nene. 



WHAT WE CLAIM IS:— 

1. A process for the preparation of 1,2- 
diddoroethan^ whidi comprises passing a gas 115 
compridng im^dene upwardly through a re^ 
actor containing a paddng material against 
a downward flow of liquid 1,2-diddoroethane 
having &ee chlorine dissdved dierdn, where- 
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by the ethylene and cUorine leact to fonn 9. A process according to claim 7, in 

1^-dichloroethane. which part of the 1,2-dichloroethane obtained 35 

2. A process according to daim 1> in whidi £rom the reactor containing the packing 
the etibylene and chlorine react at a tern- matecial is returned to the odier reactor for 

5 perature of from 20 to 80°C. use as the Hquid medinm. 

3. A process according to daim 1 or 2» 10. A process according to claim 9^ in 

ux vMch the gas contains from 10 to 70% vfbidi die chlorine content d die 1^-di- 40 

by vdume of ^3ii^e. ddoroethane returned to the other reactor is 

4. A process according to daim 1, 2 or 3, from 0.004 to 025% by weight 

10 in whidi die liquid 1^-didiloroethane has 11. A process according to any one cf 

from 0.1 to 0.6% by weight of &ee dilozine daims 7 to 10, in whidi die amount of ediy- 

dissdved therein. lene introduced into the liquid medium ex* 45 

5. A process according to any one of the ceeds the amount of chlorine introduced into 
preceding daims, in wMch the amount of die Hquid medium, the excess, stoichiometric- 

15 free dilorine dissdved in the liquid l52-di- ally, bdng fnm 2.9 to 7.4%. 

ddoroethane is not less than die stdchiometxic 12. A process according to daim 1 lot the 

amount required to react ibe ethylene to preparation 1,2-didiloro^ane, substantially 50 

form l,2-dichlon)ethane. as hereinbefore described with rderence to 

6. A process acccmling to daim 5, in which the accompanying drawing. 

20 the amount of &ee chlorine dissolved in the 13. A process for the preparation of 1,2- 

liquid 1,2-dichloroethane exceeds the stoidiio- diddoroethane, substantially as described in 

metric amount required ta react widi die ddier one of the foregoing Examples. 55 

ethylene to form l^-didiloroethane by up to 14. 1,2-Dichloroediane whenever obtained 

15%. by the process daimed in any one of the 

25 7. A process according to any one of die preceding daims. 
preceding daims, in which die gas compris- 
ing ethylene is the waste gas con^rising un- 

reacted ediylene emanating from the prepaia-. HASELTEME, LAKE & CO., 

tion of 1,2-dichloroethane by introducing Chartered Patent Agents, 

30 tiilorii^ and ediylene into a Uquid medium 28, Southampton Buildings, 

contamed in anodier reactor. Chancery Lane, 

8. A process according to daim 7, m which LcHidon, W.C2. 

the Uqdd medhim is 1,2-dicfaloroethane. Agents for the Apidicants. 

Printed forHerMoiesi^s Stationery 0£5ce, by the Courier Ptess, Leamington Spa, 1975. 
PabHshed by 13ie Patent Office^ 25 Southampton Buildings^ London, WC2A lAY, from 
TTuidh copies may be obtained. 
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